available only in Germany, Switzerland, and Austria. It is derived from donor plasma that is HBsAg negative and is heat treated to inactivate DNA viruses (CMV, Herpes) and RNA viruses (HIVl, HIV2, Polio).' Mechanical ventilation has traditionally been used as a treatment mode as it will have the same outcome as blood transfusion without the risks of transfusion reactions and infection. A recent report on use of blood products recommends avoiding transfusion in neonates unless the period of apnoea exceeds eight hours.
Given the long period of apnoea in this case and the continuing and expanding requirements for ventilated neonatal intensive care beds, ventilation may be a luxury we can no longer afford, especially if the duration is 20 hours. An effective treatment would free the bed more quickly.
Goldenhar's syndrome is a rare syndrome with defects related to the first and second branchial arches. These include eye and ear deformities as well as a number of features which make anaesthesia difficult in these infants. Airway new method of awake intubation in an infant with Goldenhar's syndrome scheduled for tracheostomy.
CASE REPORT
A 19-day-olcl 3.6 kg infant with Goldenhar's syndrome was admitted with increasing respiratory distress, rhinorrhoea and poor feeding. The features of Goldenhar's syndrome included severe right hemifacial microsomia, mandibular hypoplasia, absence of the right ear and ossicular chain and atresia of the left ear combined with multiple ear skin tags ( Figure 1 ). Marked deviation of the nasal septum was also present.
There were no difficulties with feeding or respiratory obstruction after birth, but an upper respiratory tract infection had precipitated the infant's admission.
Tachypnoea and significant sternal recession were noted on admission. Arterial oxygen saturation was 98070 in air. Episodes of desaturation and bradycardia associated with sleep and suckling became frequent and the patient required admission to the Intensive Care Unit seven days after hospital admission.
Airway obstruction did not improve with prone positioning or with placement of a nasopharyngeal airway. Inspiratory stridor and respiratory distress worsened whenever the infant was disturbed. No abnormality of the airway was demonstrated by either upper airway radiographs or chest x-ray. Dextrocardia was noted but ultrasound examination demonstrated a functionally normal heart in an anatomical "mirror image" position, with abdominal situs inversus and normal kidneys.
Airway obstruction improved slightly over the next three days and bronchoscopy under general anaesthesia was planned to exclude subglottic airway abnormality.
After atropine premedication, anaesthesia was induced with increasing concentrations of halothane in oxygen. Induction was slow due to respiratory obstruction, which did not improve with increasing depth of anaesthesia. Airway control was very difficult and was temporarily lost at one stage, resulting in severe desaturation and bradycardia. Laryngoscopy was performed under deep inhalational anaesthesia and only the tip of the epiglottis could be seen. Planned rigid bronchoscopy was abandoned because of the difficulty of maintaining a patent airway and the anatomical arrangement of the larynx. A size I laryngeal mask airway was inserted to try to improve airway patency. All airway obstruction was relieved and a complete examination of the lower airway was possible using a 3.5 mm flexible bronchoscope passed through the laryngeal mask by the surgeon. No abnormality was demonstrated. The infant's grossly deviated septum was straightened to improve his nasal airway and the laryngeal mask was removed after a nasopharyngeal airway was inserted, nasal bleeding had ceased and airway reflexes had returned.
The infant improved enough to be discharged to a ward but was readmitted to the Intensive Care Unit seven days later with apnoea, respiratory distress and arterial oxygen desaturation following a feed. Placement of a nasopharyngeal airway did not improve obstruction and a chest x-ray demonstrated perihilar streaking, suggesting aspiration. Arterial blood gas analysis with the patient breathing room air was consistent with chronic respiratory obstruction (pH 7.36, PaC0 2 60 mmHg, P a 0 2 67 mmHg, HC0 3 34 mEq/l, BE 7 mEq/l).
Tracheostomy was planned to relieve respiratory obstruction. As previous anaesthesia had resulted in severe respiratory obstruction, a technique to reduce this possibility was chosen.
After atropine premedication, the infant was brought to theatre. Nebulised lignocaine 2070 was administered to provide topical anaesthesia of the airway. A dose of approximately 6 mg/kg was used on the assumption that less than half of the aerosol would be inhaled by the patient. A size 1 laryngeal mask airway was inserted awake without difficulty or distress. This established a clear airway, with almost complete disappearance of sternal and chest wall recession. Supplemental oxygen was given via a Washington T-piece connector attached to the laryngeal mask. Two 3.0 mm internal diameter endotracheal tubes were threaded over a 1.8 mm diameter paediatric fibreoptic bronchoscope ( Figure 2 ). The fibreoptic bronchoscope was then passed through the laryngeal mask airway into the infant's trachea and the endotracheal tube was railroaded over the fibreoptic "I(;URE 2: Size I laryngeal mask with 1.8 mm fibrescope passing through it. A size 3 mm ID endotracheal tube is in position to railroad over the fibrescope into the trachea, and is held in position by the second endotracheal tube during removal of the laryngeal mask. bronchoscope. As the endotracheal tube was only slightly longer than the laryngeal mask, the second endotracheal tube was used to push the first into the trachea and hold it there while the laryngeal mask was being removed. The bronchoscope was removed and the correct position of the endotracheal tube was confirmed by capnography. Anaesthesia was induced using halothane, nitrous oxide and oxygen. The endotracheal tube was removed after placement of a Shiley 00 tracheostomy tube and the infant was returned to the Intensive Care Unit after uneventful surgery.
DISCUSSION
The laryngeal mask airway has been used as an alternative when tracheal intubation has proven difficult in both adults 1 and children. ' .1 Fibreoptic guided tracheal intubation through the laryngeal mask has been described in anaesthetised adults." and chidren. 6 Placement of a laryngeal mask in an awake adult, followed by blind tracheal intubation over a bougie, has also been reported." Placement of a laryngeal mask airway using topical anaesthesia, followed by fibreoptic intubation through the laryngeal mask, has not been previously described in an awake infant or child.
Nebulised lignocaine was used as a simple method to provide topical anaesthesia of the airway. The amount inhaled depends on the infant's peak inspiratory flow rate (which is also affected by airway obstruction) relative to the flow rate of gas powering the nebuliser, the proportion of the respiratory cycle spent in inspiration and the total dose nebulised. The amount of aerosolised drug inhaled in infants less than six months of age is only 20-30070 of the tota!.'
Supplemental oxygen was given during intubation via a Washington T-piece connector. Higher concentrations of oxygen could be given by using a right angle connector with a rubber port through which the fibrescope is introduced.
The technique which we used offered significant advantages over other methods of airway management in this infant. Upper airway obstruction was present and intermittently severe, even when the baby was awake, and did not respond to positioning or use of a nasopharyngeal airway. Inhalational induction of anaesthesia had resulted in almost complete airway obstruction.
U~e of the laryngeal mask established a dear airway in an awake infant, allowing placement of an endotracheal tube using the fibrescope without causing further airway obstruction. If an abnormality of the lower airway had been suspected, fibreoplic examination could have been carried out at this stage. This technique is easier than conventional na~otracheal fibreoptic intubation because the lumen of the laryngeal mask acts as a guide to the laryngeal inlet and reduces the likelihood of secretions obscuring the view through the fibrescope. The latter is particularly important when using the 1.8 mm fibrescope as there is no suction port.
Although the laryngeal mask has been used to manage upper airway obstruction in a neonate during tracheostomy," it may not provide a sufficiently secure airway for this procedure. Partial occlusion of the airway is common using both size I and 2 laryngeal masks, and may result in delayed airway obstruction despite initial airway patency.1{)
Blind placement of either an endotracheal tube or bougie guide through the laryngeal mask has been described in both adults' and children. 11 However, fibreoptic examination of the larynx in anaesthetised children after placement of both size 1 and 2 laryngeal masks has revealed that the epiglottis impinges on or is folded back by the bars over the distal lumen of the laryngeal mask in between 51070 and 73070 of cases. H>i' I' This is likely to impede blind passage of an introducer or endotracheal tube, and the authors of these papers have advised extreme caution if this technique is attempted.
Although awake fibreoptic tracheal intubation is a common technique in adult anaesthesia, it IS infrequently employed in the management of upper airway obstruction in paediatric anaesthesia. Nasotracheal fibreoptic laryngoscopy is likely to be extremely difficult in this setting and inhalational or intravenous induction of anaesthesia may result in worsening obstruction. The technique we describe avoids these problems and allows relatively easy and unhurried fibreoptic examination of the lower airway and safe placement of an endotracheal tube.
On this occasion she presented with osteomyelitis of her fifth metatarsal head and was admitted for a twoweek course of intravenous antibiotics. At the time of admission her International Normalised Ratio (lNR) was 1.0. There had previously been difficulties with intravenous access and for this reason her attending physicians requested that a central venous line be inserted.
An attempt was made to insert a central venous catheter (7 French, 3-lumen 20-cm catheter, Arrow Reading PA, Product number CS-15703-E) into the right subclavian vein using the Seldinger technique. Blood was easily aspirated from the kit's needle but the guidewire would not feed freely beyond several centimetres. Several attempts were made at feeding the wire before the procedure was abandoned.
A left subclavian vein central venous catheter was easily inserted. Although easy aspiration of blood via the three ports confirmed intravascular placement, a check chest X-ray showed the tip to be in an anomalous position, possibly a thyroid vein (Figure 1 ). Three days later the patient complained of discomfort related to this line and pain on injection of antibiotics. At this stage blood could only be aspirated from the distal port of the triple-lumen catheter. After discussion with the patient and her physicians, it was decided to remove this catheter and insert an internal jugular line on the right-hand side. Again, there was difficulty advancing the guidewire and the catheter would not pass beyond the root of the neck. A check X-ray showed the tip of the catheter near the origin of her right brachiocephalic
